T here has been an increasing awareness that organizational factors can influence patient outcomes in the intensive care unit (ICU). For instance, ICU staffing with a trained intensivist is associated with a reduction in ICU length of stay and inhospital mortality (1, 2) . However, access to intensivist care in the ICU varies, with less availability during evening/night, weekend, and holiday hours ("off hours") (3). Because initial management may be crucial to the outcome of critically ill patients (4), lower level staffing during off-hour admissions could be associated with a worse outcome. The relationship of off-hour admissions to patient mortality has been examined in a number of studies of medical, surgical, and critically ill patient populations, with conflicting results (5-10).
In this issue of Critical Care Medicine, Dr. Luyt and colleagues (11) examine the role of off-hour admissions to the ICU on inpatient mortality in a large retrospective multicenter cohort study. Using prospectively collected data from 23 ICUs in the Paris metropolitan region, the investigators examined 51,643 consecutive ICU admissions during a 4-yr period, 33,857 (66%) of which were admitted during off hours. Off hours were defined as periods outside of legally mandated dayshift hours in France, divided into night shifts (6:30 PM to 8:29 AM the next day, Monday to Friday), weekends (1:00 PM Saturday to 8:29 AM Monday), and holidays (8:30 AM to 8:29 AM the next morning). During day-shift hours, ICUs were staffed with a median of three boardcertified intensivists, one intensivist-intraining, and two residents. In contrast, during off hours, all ICUs were staffed by only one on-site board-certified intensivist or an experienced intensivist-intraining, with an additional medical resident in ten of the participating ICUs.
The primary analysis evaluated the association of off-hour staffing with inhospital mortality, using a multivariable logistic regression model adjusting for many potential confounders, including age, comorbidity score, simplified acute physiology (SAPS) II score, and type of admission (direct or transfer). Many sensitivity analyses were conducted, including examining different definitions of off hours, using a propensity score methodology, and analyzing the results by SAPS II quartiles, specific diagnoses, and individual hospital.
ICU and in-hospital mortality for the entire cohort were 18% and 22%, respectively. Patients admitted during the day shift were more ill (with a higher mean SAPS II score), had more organ failures, and had a greater need for supportive measures (e.g., mechanical ventilation, hemodialysis) than patients admitted during off hours. Consequently, day-shift vs. off-hour patients had significantly greater ICU and hospital length of stay (8 vs. 7 days and 22 vs. 18 days, respectively) and crude ICU and in-hospital mortality (19% vs. 17% and 25% vs. 21%, respectively).
After adjusting for confounders, inhospital mortality was not greater for offhour vs. day-shift admissions (odds ratio, 0.93; 95% confidence interval, 0.87-0.98). The authors' multiple sensitivity analyses consistently yielded similar results.
Initially, the results of this study may seem surprising in that lower ICU staffing during off hours was not associated with higher adjusted mortality for patients admitted during these time periods. These results were unchanged, even for patients in the highest quartile of SAPS II severity of illness score at ICU admission. This result may be due, in part, to the early stabilization of out-of-hospital patients by the physician-led emergency response system in France. Furthermore, because transfers from both the hospital ward and other ICUs were grouped together, imbalances in the type of patient transferred during day-shift vs. off-hour periods, with their differing mortality rates (12-14), may have confounded the results. This limitation was recognized by the authors. Heavier workloads (e.g., teaching activities, family conferences), an increased number of procedures (15), and increased intra-hospital transport for diagnostic and/or therapeutic interventions (16) during the day shift also may have contributed to the lack of mortality difference between the higher staffed day shifts and the lower staffed off-hour periods.
Finally, ICU staffing during off hours may have been sufficient to avoid any negative impact on patient mortality compared with day shifts. The presence of an on-site intensivist (or an experienced intensivist in-training with phone backup) during off hours likely had an important impact on off-hours care of critically ill patients. This explanation is supported by a recent study that demonstrated a lack of excess mortality in patients admitted during off hours in an ICU with continuous on-site intensivist staffing (17) and another study that demonstrated higher adjusted mortality in an ICU without a dedicated on-site intensivist (or intensivist-in-training) during off hours (18). Existing and projected shortages of intensivists in the United States makes the feasibility of continuous, on-site intensivist staffing difficult, but recommendations for addressing this shortage have been made (19 -21). Despite this challenge, the current study may provide additional evidence supporting intensivist staffing and the need to find solutions to intensivist shortages to provide patients the best possible clinical care.
Eddy Genetics of individualizing patient care* W e try to treat patients as individuals, modifying therapy to suit their specific needs. However, we only partially understand the implications of that statement. Essentially, all patients carry with them a series of propensities to get sick, adapt to environment, and survive that are unique. Perhaps nothing underscores these individual differences than the survival from severe sepsis. Although sepsis affects Ͼ750,000 people annually in the United States (1), the linkage between infection, treatment, and mortality is unclear. Not all septic patients progress to multiple organ failure and death, despite presenting with similar degrees of infection and apparent physiologic reserve. Some of these differences in outcome among patients reflect our inadequacies in characterizing the illness severity and therapeutic effectiveness. The interplay of sepsis with host responses is complex, resembling, to our unfocused eye, a diffuse, poorly controlled, and more poorly understood inflammatory response (2). Even the most proximal inflammatory mediator, tumor necrosis factor (TNF), is not detectable in the plasma in all patients with sepsis (3), and treatment with anti-TNF antibodies does not provide protection against mortality (4). Protein C, a modulator of this inflammatory response, has received increased scrutiny since a prospective multiple-center clinical trial of activated protein C improved outcome in septic patients (5). Still, the improved survival was only incremental and its mechanism or mechanisms of action were not defined.
Potentially, genetic differences in individual response could explain some of the variability in outcome. For example, an inherited increased risk for death from certain infections (meningococcemia) exists in identical twins, and there is also increased risk in families with a phenotype of decreased proinflammatory (TNF) or increased anti-inflammatory (interleukin-10) response. The highest risk of death from meningococcemia is carried by families who exhibit both phenotypes (6). These data support a genetic basis for altered survival from sepsis. Importantly, single nucleotide polymorphisms at key loci in the genome have been identified that result in profoundly different survival rates for septic subjects with apparently similar insults (7). The G to A transition at nucleotide position Ϫ308 of the TNF gene promoter, the TNF2 allele, correlates with enhanced basal and stimulated TNF production both in vitro (8) and in vivo (9). This TNF2 allele was more common in patients with septic shock than in healthy volunteers and, in those with septic shock, more common in nonsurvivors (10). Thus, the same single nucleotide polymorphism decreases the risk of dying from meningococcemia but increases the risk of developing septic shock. Presumably, certain phenotypes (e.g., TNF hypersecretion) protect against developing infection while simultaneously conveying an increased risk of death from sepsis should infection occur. Relevant to these points is the study by Drs. Walley and Russell (11) in this issue of Critical Care Medicine. They studied the relationship be-
